There are deficiencies in trauma leader performance. Simulation training and videobased feedback can lead to durable changes in behavior. A trauma resuscitation team leader training curriculum was developed. The curriculum consisted of eight simulated trauma scenarios with a mix of acuities and injury patterns using patient simulators. Other team members included a surgeon, an anesthesiologist, a chief resident, a trauma nurse, a medical student, and presenting emergency medicine staff. Each scenario was followed by video-based feedback. Attitudes regarding this curriculum were evaluated before and after the intervention with Likert-based surveys. Eight residents completed the curriculum. On a seven-point Likert scale, the median overall curriculum rating, the video discussion quality, the plan to apply leadership skills, and the plan to apply learned knowledge and behaviors was 7/7. A Wilcoxon Sign-Rank test showed improved confidence for leading Level 1 trauma resuscitations, improved beliefs in adequate training, and improved attitudes regarding team leader training (P<0.05). There was reduced nervousness of being the team leader (P=0.048). Qualitative analyses showed that the learners valued the feedback process and scenario realism. This pilot curriculum was well-received by trauma residents and offers insight into meta-cognition of trauma team leaders.
Background
The trauma resuscitation team leader is primarily responsible for conducting the initial assessment and survey, coordinating and directing team and individual activities, and formulating plans for definitive management of acutely-injured patients. 1 There are deficiencies in trauma resuscitation leader performance in two domains: the domain of Advanced Trauma Life Support (ATLS) adherence and the domain of other leadership behaviors. [2] [3] [4] [5] There is potential to improve trauma resuscitation leadership behaviors with video review and feedback. ATLS-based video review and feedback can lead to shorter and more efficient trauma resuscitations. 6 Video-based review leads to rapid and sustained learning for trauma leaders, as it is more effective than verbal feedback in achieving behavioral changes and algorithm compliance. 7 The use of human patient simulation engages emotional and psychomotor learning while fostering critical thought processes, communication, and interaction. 8 ATLS training has led to improved trauma leader performance in simulation exercises. 9 As a corollary, instructor-based learning may be more effective than self-directed learning for some aspects of learning during a clinical simulated experience. 10 At the University of Pittsburgh Medical Center (UPMC) Level 1 Trauma Center, approximately 5000 acutely injured patients are evaluated annually. The trauma resuscitation team leader is typically a resident at the post-graduate year two or three level in surgery or emergency medicine. There is currently no formal method to train trauma resuscitation leaders during the trauma rotation. Trauma resuscitation team leader training is done with ATLS certification of all trauma residents, as well as weekly video-based discussion of Level 1 trauma resuscitations.
With the deficiencies in leadership behavior, the benefit of ATLS-based video review, and the benefit of simulation training, we believe that a dedicated trauma resuscitation team leader training curriculum would benefit our trauma resuscitation team leaders. We developed a new curriculum to train trauma resuscitation leaders in the ATLS and leadership domains. This is the first description of a specific trauma team leader training curriculum. It addresses specific needs based on team leader performance, and uses high-fidelity simulation for training that has high-stakes impact for patients.
Innovation

Curriculum study
In this prospective curriculum evaluation, trauma resuscitation leaders were block randomized 1:1 by specialty (surgery or emergency medicine) and by post-graduate year (two or three) over six months. Randomization occurred with a random number generator. This pilot curriculum study was approved by the Institutional Review Board.
Curriculum intervention
The overview to this curriculum is given in Figure 1 . After recruitment, residents electronically received pre-reading material. This material included the goals and objectives for the curriculum. These goals and objectives were generated as a result of a modified Delphi technique between trauma surgeon faculty (LA, RF), emergency medicine faculty (PP), and a surgery resident trained in medical education (JF). These goals and objectives are listed in Table 1 . As a supplement to the goals and objectives, the pre-reading material also included two electronic chapters from a primary text used by the trauma service regarding organization prior to trauma patient arrival and adult trauma resuscitation (19 pages). 1, 11 The curriculum was given at the start of the trauma rotation at the Peter M. dinal assessments of trauma team leadership and simulation training (5 minutes). This was followed by a one-on-one didactic session with a trauma surgeon (RF) (20 minutes). In this didactic session, the curriculum schedule was reviewed. Curriculum goals and objectives were individually addressed. A trauma resuscitation video demonstrating favorable team leader behaviors was critiqued in a similar fashion to subsequent critiques of the resident team leader (10 minutes). The resident team leader was then oriented to the simulated trauma bay, including the manikins and their capabilities and limitations, and to the other members of the trauma team (10 minutes).
Other members of the trauma resuscitation team included a trauma surgeon (RF), a chief resident (JF), a trauma intern, EMS personnel, trauma nurses, medical students, and an anesthesiologist. Volunteers were used for these roles, and included EMS volunteers, trauma nurse volunteers, and medical student volunteers. Table 3 . Evaluation of a human patient simulator-based trauma resuscitation team leader training curriculum using a 7-point Likert Scale.
Innovtions
Survey item Evaluation [median,(IQR)]
Overall curriculum rating 7.0 (6.5-7.0) The objectives of the course were clearly stated 6.5 (6.0-7.0) The course was appropriate for my level of The majority of the curriculum revolved around a series of simulated trauma patient scenarios. Eight case scenarios were written by a trauma surgeon (RF) and a surgery resident trained in medical education (JF). Cases were programmed by a WISER simulation specialist (NE) with time-specific decision-trees using Simman 3g software (Laerdal Medical, Wappingers Falls, NY). The scenarios were pilot-tested and revised. The cases were a mix of six blunt (75%) and two penetrating (25%) mechanisms. The cases represented a mix of Level 1 (higher) and Level 2 (lower) acuities. The resident team leader was presented with pre-hospital information through alphanumeric text pages. The resident team leader was the trauma resuscitation team leader for these eight patient scenarios (5-10 minutes per scenario). After each scenario, the resuscitation video was reviewed in a one-on-one fashion with the trauma surgeon (RF). Personalized feedback was given regarding the resident team leader performance, using the curriculum goals and objectives as a standard reference (10-15 minutes per feedback session).
After the eighth scenario, a final feedback wrap-up session occurred (10 minutes). Finally, the resident team leaders electronically filled out a post-curriculum survey including curriculum assessment and attitudinal assessments of trauma team leadership and simulation training (5 minutes).
Evaluation methods
Descriptive statistics were performed for all of the items assessed on the pre-curriculum and post-curriculum surveys. One-tailed Wilcoxon Signed-Rank tests using matched pairs were performed on identical items on both the pre-curriculum and post-curriculum surveys to test for differences in attitudes. Qualitative thematic analyses of elements of the curriculum that were enjoyed and elements of the curriculum that needed improvement were conducted for post-curriculum feedback. All statistical tests were performed with Stata 11.1 statistical software (StataCorp, College Station, Texas), using an α=0.05.
Evaluation
Over the six-month study period, there were 18 resident team leaders that rotated on the trauma service. At the post-graduate year three level, 2/4 surgery residents and 4/9 emergency medicine residents were block randomized to receive the curriculum. At the post-graduate year two level, 2/5 surgery residents were selected. Demographics of the resident team leaders are given in Table 2 . There are no differences in the participant sex (P=0.73), postgraduate year level (P=0.29), or residency type (P>0.99). All participants were certified in Basic Life Support (BLS), ATLS, and had participated as the trauma resuscitation team leader prior to the curriculum.
The post-curriculum survey evaluation on a 7-point Likert scale is given in Table 3 . The median overall curriculum rating, concordance of the curriculum with training level, discussion of performance, the nature of the individual feedback, and the plan to apply the knowledge and skills of the curriculum was 7/7.
The comparisons of pre-curriculum and post-curriculum attitudes are given in Table 4 . Resident team leaders felt more confident for higher-acuity trauma resuscitation performance (P=0.01), adequately trained after the curriculum (P=0.01), with improved attitudes in team leader training (P=0.047) and reduced nervousness about team leadership (P=0.048).
A total of 4/8 (50%) participants offered feedback for qualitative thematic analyses. All 4/4 (100%) gave both elements of the curriculum that were enjoyed and elements of the curriculum that needed improvement. All of the typed feedback offered about this trauma resuscitation leader curriculum is shown in Table 5 . Qualitative thematic analyses showed that a majority of elements enjoyed by the participants included the realism of the scenarios and the nature of the video-based feedback. A majority of the participants felt that more chances for feedback should have occurred in this curriculum. Table 4 . Changes in eight trauma resuscitation leader attitudes after a dedicated trauma resuscitation leader training curriculum using a 7-point Likert Scale. more asking what the resident should be doing at that point, being very critical in terms of all the decision making process. More leader building with specific comments and specific suggestions. The scenarios were realistic and helped improve my team leader skills.
Innovations
Survey item
It should be available to all residents. I enjoyed the debriefings, and feel that my skills improved. 
Conclusions
We successfully developed a needs-assessment-based and well-received simulation curriculum for trauma team leaders. Despite the small number of learners and low study power, this pilot curriculum leads to significantly improved attitudes and self-evaluation outcomes by junior residents. Similar applications to other team-based scenarios in other medical domains are possible. This is the first known study to describe the attitudes, self-evaluation, and meta-cognition of trauma resuscitation team leaders. This curriculum will be used to train future trauma residents. Furthermore, we plan to continue to evaluate curriculum outcomes, with the ultimate goal of evaluating team leader behaviors in live trauma bay resuscitations.
